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substantially uniform film on surface 200 of outer shell 180 
and is dispersed as fine particles by the inwardly tapered 
inner surface 200 into the central region of the exhaust gas 
flow 220. 

In this second alternate embodiment, inner finer 120 has 5 
an end portion which terminates at a point substantially even 
with the end portion of outer shell 180. As in the first 
embodiment, the inwardly tapered surface 140 of inner liner 
120 clips turbulence and thus inhibits water from traveling 
backward along inner surface 260 of inner liner 120. 10 

It has been found that the present invention functions 
optimally when sized to maintain the flow of exhaust gas at 
approximately 1.5 feet/second (approximately 75-80 miles 
per hour) relative to the velocity of the water. When oper- 
ating under such conditions the present invention effectively 15 
reduces the exhaust gas temperature from inlet temperatures 
of approximately 700-1000° F. to approximately 130-140° 
R, while causing the cooling water, having an inlet tem- 
perature of approximately 100-120° R, to vaporize into 
steam. The present invention is thus sized to maximize the 20 
cooling effect by causing substantially all of the cooling 
water to vaporize and be ejected from the exhaust system as 
steam vapor. 

In use in a marine exhaust system the present embodiment ^ 
100 performs as follows. Water is supplied to the present 
invention, and as shown in FIG. 11 water will enter volume 
240 inlet pipe 480. It should be recognized that any structure 
and/or method of injecting water into volume 240 is within 
the scope of the invention. Water will flow through volume 3o 
240 and exit passageways 280 whereby streams of water are 
directed toward inner surface 200 of outer liner 180 where- 
after droplets of water flow along inner surface 200 while 
other droplets of water deflect onto the outer surface 270 of 
inner liner 120 and/or toward region 220. The water and 35 
exhaust gas exiting the device then mix in region 220 
wherein the water is vaporized thereby causing the exhaust 
gas to substantially cool. 

The instant invention has been shown and described 
herein in what is considered to be the most practical and 4Q 
preferred embodiment. It is recognized, however, that depar- 
tures may be made therefrom within the scope of the 
invention and that obvious modifications will occur to a 
person skilled in the art. 

What is claimed is: • 45 

1. A water jacketed exhaust pipe for marine engines 
comprising: 

an elongated inner finer, said liner having a tail end, said 
tail end defining a first inwardly tapered section; 

an elongated outer shell, said shell surrounding said liner 50 
about an elongated axis of said pipe, said shell further 
having a tail end, said shell tail end defining a second 
inwardly tapered section; 

a spacer having a top, wherein said spacer is disposed 
between said outer shell and said inner finer that 55 
separates said shell from said liner and defines an inner 
volume therebetween, said spacer further defining at 
least one passageway therethrough communicating said 
volume with an outer volume outside said exhaust pipe, 
and wherein said passageway is narrow enough to 60 
create a back pressure in said inner volume that thereby 
forcefully elects water through said passageway. 

2. The water jacketed exhaust pipe for marine engines as 
in claim 1, wherein a portion of water exiting said at least 
one passageway is deflected onto said inner liner. 65 

3. The water jacketed exhaust pipe for marine engines as 
in claim 1, wherein said spacer is a ring. 
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4. The water jacketed exhaust pipe as set forth in claim 1, 
wherein said inner liner and said outer shell are cylindrical. 

5. The water jacketed exhaust pipe as set forth in claim 4, 
wherein said inner liner and said outer shell are sized to 
maintain exhaust gas exiting said inner liner at a velocity of 
approximately 1.5 feet per second relative to water exiting 
said outer shell. 

6. The water jacketed exhaust pipe as set forth in claim 1, 
wherein said inner liner, said outer shell and said spacer are 
constructed from a corrosion resistant material. 

7. The water jacketed exhaust pipe as set forth in claim 1, 
wherein said inner liner, said outer shell, and said spacer are 
constructed of stainless steel. 

8. The water jacketed exhaust pipe as set forth in claim 1, 
wherein said first and second inwardly tapered sections are 
cone shaped. 

9. The water jacketed exhaust pipe as set forth in claim 1, 
wherein at least one of said first and second inwardly tapered 
sections is curved. 

10. The water jacketed exhaust pipe as set forth in claim 
1, wherein at least one of said first and second inwardly 
tapered sections are angled. 

11. A water jacketed exhaust pipe as described in claim 1, 
wherein said inner liner terminates substantially even with 
said outer shell. 

12. A water jacketed exhaust pipe as described in claim 1, 
wherein said spacer is angled between said outer shell and 
said inner liner so that said passageway directs water from 
said inner volume onto said outer shell. 

13. A water jacketed exhaust pipe as described in claim 1 
further comprising: 

a plurality of said passageways, wherein said passage- 
ways are more closely spaced relative to each other 
toward said top such that as water is ejected though said 
passageways a uniform volumetric flow of water is 
provided around said inner liner. 

14. A water jacketed exhaust pipe for marine engines 
comprising: 

an elongated inner liner, said liner having a tail end, said 
tail end defining an inwardly tapered section; 

an elongated outer shell, said outer shell having a tail end, 
said shell surrounding said liner about an elongate axis 
of said pipe; 

a spacer angularly disposed between said outer shell and 
said inner liner and separating said shell from said liner 
and defining an inner volume therebetween, said spacer 
further denning at least one passageway thereby fluidly 
communicating said inner volume with an outer vol- 
ume outside said exhaust pipe; and, 

wherein said passageway is narrow enough to create a 
back pressure in said inner volume that thereby force- 
fully elects water through said passageway, and 

wherein fluid from said inner volume is directed toward 
said outer shell by said at least one passageway. 

15. The water jacketed exhaust pipe for marine engines as 
in claim 14, wherein said spacer is a ring. 

16. The water jacketed exhaust pipe as set forth in claim 
14, wherein said inner liner, said outer shell, and said ring 
are constructed from a corrosion resistant material. 

17. The water jacketed exhaust pipe as set forth in claim 
14, wherein said first and second inwardly tapered sections 
are curved. 

18. The water jacketed exhaust pipe as set forth in claim 
14, wherein said first and second inwardly tapered sections 
are cone shaped. 

19. The water jacketed exhaust pipe as set forth in claim 
14, wherein at least one of said first and second inwardly 
tapered sections is curved. 
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20. The water jacketed exhaust pipe as set forth in claim 
14, wherein at least one of said first and second inwardly 
tapered sections are cone shaped. 

21. A water jacketed exhaust pipe for marine engines 
comprising: 

an elongated inner liner forming an exhaust gas duct; 

an elongated outer shell, said shell surrounding said liner 
about an elongate axis of said pipe, said shell further 
defining a tail end 7 said tail end defining an inwardly 
tapered section; 

a spacer angularly disposed between said outer shell and 
said inner liner and separating said shell from said liner 
and defining a water containing volume therebetween, 
said spacer further defining at least one passageway 
thereby communicating said water containing volume 
with an outer volume outside said exhaust pipe; 

wherein water from said water containing volume is 
directed toward said outer shell by said at least one 
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passageway, wherein said passageway is narrow 
enough to create a back pressure in said inner volume 
that thereby forcefully elects water through said 
passageway, and wherein said at least one passageway 
5 is sized for allowing water to flow at a predetermined 
velocity, and said inner liner sized for allowing exhaust 
gas to flow at a predetermined velocity approximately 
1.5 feet per second greater than said water velocity. 

22. The water jacketed exhaust pipe for marine engines as 
10 in claim 21, wherein said spacer is a ring. 

23. The water jacketed exhaust pipe as set forth in claim 
21, wherein at least one of said first and second inwardly 
tapered sections is curved. 

15 24. The water jacketed exhaust pipe as set forth in claim 
21, wherein at least one of said first and second inwardly 
tapered sections are cone shaped. 
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